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Sound

Pefinition: Sound IS Vibration, as It MeVEs
ferward, air melecules get pushed
tegether and then moeyve Dack

Hertz (Hz): freguency or piteh, speed ofi
Vibration: (Cyclesi per'second) determines
igh or Iow: tene

Decivel (dB): loudness
Audiegram: draph off hearing levels




The Ear and How We Hear

| = Sound waves
2 = Ear canal
3 = Eardrum
4 = Middle ear
5 = Cochlea

6 = Hearing nerve

Cochlear Counseling Tools




PrOcess of Hearing

Sound pushes earartim

Eardrumi pushes the middle ear'bones
Stirrtp/stapes pushes, on the oval Windoew.
Oval windew! movestfiluid in the cochlea

Moving fluid in cochlea stimulates hair
cells /- nerver in patterns

Patterns travel tprthe brainstem




Anatomy: off Hearing System

Quter ear'— pinna (auricle), ear'canal

Middlerear — eardrum, Denes, eval
windoew, Eustachian tube

Inner ear — semicircular canals, cochlea,
auditery nerve

Brainstem — auditery nerve
Brain — auditery: cortex




IHow! the Ear Works

Quter Ear Middle Ear Inner Ear

Bones of the Middle Ear

Ear Canall g assm———\\"U -/ Cochlea

Ear Drum




Tiesting Methods

ABR — Auditery: Brainstem: RESpPONSE
OAE— Otoacoustic EmMISSIONS
BOA — Behavioral Observation AUdiometry

VRA — Visual Response Audiemetry,
CPA — Conditioned Play Atdiometry,
AC - Air Conduction

BC - Bone; Conduction
TYympanoemetry




ABR — Auditory: Brainstem Response

A
C
=

so knewn as BSER, BEAR, etc.
nild asleep or sedated

ectrodes attached! torfhead, earphones presemt

C

ICKS Or tone; bursts;at diffierent freguencies or

dB'and braini respoense measured

Approximation of 10ss, can: not! diffierentiate
conductive;compoenents

Chilal does not need to respond
Mostly: high frequency. infio, (2000-4000 Hz)
No info on configuration or shape of less




OAE — Otoacoustic Emissions

Ear tip Inf canall presents;sound, Cochlea ECnoes
Pack the sound, measure; the sound that comes
Pack

Gives Info on hew: outer hair cells) are woerking
Canl identify. a less off 30/ dBi or greater

Approximation o less, can not differentiate
conductive components

Child does not need to respond
Can test diffierent fireguencies




BOA — Behavioral Observation Audiometry.

Wateh child tor obpsenrve; respenses to
spund

Startle, step meving, eye movement, head
tlrEn|, etc.

Usually done in seund fiela
Approximation; of 10ss
Only have iniie en: better ear

INOt precise regarding degree or
configuration: ofloss




VRA — Visual Reinforcement Audiometry:

Childisitsionrlapror N hight chalir.
Moveable; oy or light at seund source
lightsi up wWihen: child turns.

Can be; seund field or with earphones

Can identify, different fregUuencies and
decibellevels

Some children scared or not interested
Need' physical ability to remain upright
Typically’ tised 6 months — 2 years




CPA — Conditioned Play: Audiometry.

Child learnsito drop: bleck When hear a sound.
Can be in sound field or withl earphiones
Typically: used 18 months or' elder
Morernteresting tham VRA alene

Canl get frequency: andl decibelllevel infiermation
Need to alternate activities ter maintain interest




Air Conduction Thresholds

Evaltiates threshelds threugh wnole
systemi— outer, middle, Inner ear

Obtained threudh earphenes o Inserts
GIVES frequency. andl decibel information




Bone Conduction Thresholds

Vibrator placed oniforehead or mastoid

SoUNG does directly:ternerve, DYPaSSES
euter and middle ear

IHelps  dififerentiate conductive: firom
Senserineural

GIVEsS, frequency. and' decibel information




IYmpanometry.

IVmpanogdram
s Middle ear pressure
s Eardrum mobility
s Eustachian tube; function
s Continuity’ of middle; ear bones

Acoustic Reflex Tihresholds
s Contraction of middlerear muscles
s, Patterns give diagnostic infermation
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AUDIOGRAM OF FAMILIAR SOUNDS

FREQUENCY IN CYCLES PER SECOND (HZ)




Audiogram Tlerms; /. Symbols

dB - Decibel

Hz - Hertz

X - Right Ear

O - Left Ear

S - Sound field

A - Aided thresholds

C - Cochlear Implant Thresholds




Audiology. llerms

Unilaterall /- Menaural — one ear
Bilateral’/ Binaural’— tworears
Thresholdl — softest level off sound awareness

NR —NorRespoemnse
CNTF — Could not test

SE — Soundifield —sound presemnted threugh
SPEakers




Speech Audiometry

SDT - Speech Detection Threshold
SRT - Speech Reception Threshold
WRS - Word Recognition Score
WDS - Word Discrimination Score
MLV - Monitored Live Voice




Tvpes of Hearing LLess

Conductive

Senserneural

Mixead

Auditery: Neuropathy:/ Dyssynchrony

Centrall Auditory: Precessing Diserder
(CAPD)




Conductive Hearing 1.ess

Iiransmission| propvlem — something is
preventingl the seund firom being
conductedr correctly.

Problem -"outer or middle ear

May: bermedically or'surgically: corrected
Perception that: sound is quieter
Maximum: conductive;loss: isi60 dB




Conductive Hearing 1.ess

Figure H

[llustration of
Conductive Hearing Loss




Senserineural Hearing Less

Damage; in the cochlea oK auditery nerve
Ustially’ permanent
May: be mild ter profound

Perception that: sound s quieter and may.
e distorted




Senserineural Hearing Less

Fare T-15

lllustration of
sensorineural Hearing Loss
| agts i dher - -
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Mixed Hearing LLess

Conductive and senserinelral losses are
Poth present:

Medical fiellow-utp:to menitor /[ Inmprove
conductive compenent

On-going hearing evallations te menitor
|oss




Auditory: Neuropathy: / Dyssynchrony.

Audiogram normal to profound
Response te seund inconsistent
Acoustic Reflexes Absent

OAEs may be present

ABR may’ be absent: or' iInconsistent, cochlear
microphone present

POOK PEMHOHMance; N NOISE

Failure off the inner hair cells to communicate
synchronously te auditory nerve




Auditery: Neurepathy: /- Dyssymnchrony.

Simulation:

Page; llen: Auditery neuropatiay/atditory dys-
synenreny: Newinsights - LinaaJ. Food.
(2002)




Central Auditery Processing Disorder - CAPD

Auditory precessing refers to: hNow! your braini FeCegnIZES
and Interprets sound

Sometimes higher levell centers ini the brain affect the
Rrocgssing oriinterpretation| of the information that IS
ear

Children diagnesedi with CAPDImay: haves:
Normall hearing and intelligence

Tirouble payin? attention terand remembering information
presented orally

Difficulty: with multistep: directions

Poor listening skills

Reguire additionall time tor process! information
[Lower than! expected academic performance
Behavior preblems

[language difficulty’ (phonemic awareness, vecabulary, abstract
language)

Difficulty with reading, comprehension, spelling, and vecabulary.




Central Auditery Processing Disorder - CAPD

National [nstittte on Deafiness and other
Communication: Disorders




DEGREES OF HEARING LOSS
250 Hz 500 Hz 1000 Hz 2000 Hz 4000 Hz

NORMAL HEARING




Degrees ofi Hearing Loss

Normal 0-25 db
Mild 25-40 dB
Moderate 40-701dB
Severe 70-90 dB
Profioting 90-110 dB




Relationship Off Hearing Loss To
LListening And Learning Needs

Individual summaries for nine different
levels / types of hearing loss

16-25 dB Loss
26-40 dB Loss
41-55 dB Loss
56-70 dB Loss
71-90dB / 91+ dB Loss
Unilateral
Mid-frequency / Reverse Slope
High Frequency
Fluctuating




Relationship of Hearing Loss to Listening and Learning Needs
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Amplification

IHEarng Alds

Bone Conduction Hearng Aids, /
BAHA

Cochlear Implants
AssIstive LIstening [Devices




Types of Hearingl Aids

BAIE — DeRInarthe; ear

ITE — ini the ear

€ — In the canal

CIC — completely inl the canal




Hearing Aids

In-the-canal

Completely- B .
in-the-Canal % Behind-the-

(CIC) . Ear (BTE)




[Hearing Aids

;I MICrOProcessers CSdigital signal proecessing)
and fitting filexibility: provide; maximumi Speech
understanding. Moest individualized andl most
ExXpensive.

: Analog technolegy,
WHIChHS prolgrammed Via Software] (PC). Adapts
conventionalfsignal processing to the hearing 10ss.
EcConomic andl effiective;

: Conventionall technology: for all degrees of
hearinclg l0ss.  Fittingl modified withr adjustments
contrels on therhearingl institment. Well-priceaiand
proven technology.




Bone Conaduction Hearing Aid

Mixed and conductive |0sses
due to chrenic otitistmedia,
congenital atresia,
cholesteatoma, middle;ear
dysfunction

Feadband retention;system Hearing Aid |

Wire
1"
Provides sound through &
bone conduction Q'\

Oscillator




BAHA —
Bone Anchored Hearing Aid




Cochlear Implants




Cochlear Implants

Cochlear Corp. -

Body Worn CI
Advanced Bionics -

Med-El - Behind- Behind-the-Ear CI

the-Ear CI




Stimulator /. Electrode; Array

Picture from Cochlear Corporation




Assistive Listening Devices /
FM Systems

Improyves the Signal ter NoIse ratio
s From:

Signal to NOISE
= [0

SIGNAL to Noise
s 5-20 dB Improved S/ Ratio




Sound Field Amplification Systems

Lifeline Infrared Freedom 2

Lightspeed RedCat Infrared




Desktop / Portable FM Systems

Desktop/Portable

Lifeline Patriot
Phonic Ear Front Row




[Headset Style FMi Systems

Lightspeed Personal FM

Phonic Ear Easy Listener

Lifeline Champion




Personal FMi Systems

Oticon Amigo
Phonak EduLink




Cochlear Implant FMi Systems

Sonovation i o Cochlear ESPrit with
Logicom CI piat B Phonak Microlink CI

Advanced Bionics
Harmony with iConnect
to Phonak MLxi

Cochlear 3G Phonak
Microlink adapter
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